Service area optimization modeling

The location of the facility was optimized for maximum accessibility to all
consumers within the road network using ArcView GIS and the Network Analyst
extension. Spatial accessibility models of a service point located at different points
of the territory are shown in Fig. 5-6.

| | | P, |
 Figure 5. — Optimization of service areas | Figure 6.4 Optimization of service areas
- for different location of the service point | for different location ef the service point

Based on the above, it can be concluded that.GIS technologies and software
can be effectively used in the activities of emergency services to solve network
spatial problems in the operational search for the nearest service points and modeling
optimal routes for special transport in_order.to minimize response time and reduce
material costs for ensuring the activities of emergency services.
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USE OF COMPUTATIONAL TECHNOLOGIES
IN MODERN CARDIOLOGY

Mazalkova M.
Molloy University, Rockville Centre, New York, USA

Relevance. The last decade has been marked by the widespread implementation
of computational technologies (CT) in cardiology, which has significantly enriched
the diagnosis and treatment of cardiovascular diseases. Computational cardiology,
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through the use of cardiovascular imaging and informatics, enables accurate
diagnosis of myocardial diseases using techniques such as echocardiography,
cardiac magnetic resonance imaging, and computed tomography.

The aim: a brief analysis of scientific publications on the topic of the use
of computer technologies in modern cardiology.

Research methods. The electronic database PubMed was used to search
for information (https://pubmed.ncbi.nlm.nih.gov). PubMed comprises more than
37 million citations for biomedical literature from MEDLINE, life science journals
and online books. Citations may include links to full text content from PubMed
Central and publisher web sites. The publications that best matched theaesearch
topic were selected for analysis. The search data are presented as of February 21, 2025:

Keywords: computational technologies, cardiology.

Results. The database identified more than 6,500 scientific publications
on the research topic. Over the last five-year period alone, 3,432 papers were
published, accounting for 53% of the total number, confirming the relevance
of the research topic. The above data indicate a high.degree of interest among
specialists in the development and implementation of digitalization in cardiology.

The latest publication by Tsampras T. [1] indicates that one of the most prom-
Ising areas of diagnostics and prognosis of cardiovascular diseases is radiomics —
a science that combines radiology, mathematical modeling and deep machine
learning. The main concept of radiomics is image biomarkers which are parameters
calculated based on the texture analysis of digital images that characterize various
pathological changes. With the help of image biomarkers, a quantitative assessment
of the results of digital visualization ‘methods computed tomography, cardiac
magnetic resonance, echocardiography, and single-photon emission computed
tomography) is carried out.

Automatic myocardial tissue segmentation using deep learning algorithms
improves the efficiency and consistency of analysis of large patient populations.

Computed tomography (CT) of the heart plays an important role in the diag-
nosis of coronary artery<disease. This technique allows for the detection of coronary
artery lesions with high™ diagnostic accuracy, making it a first-line diagnostic
method for chronic ischemic heart disease. Recently, dual-energy CT has become
widely used, which allows for a functional assessment of the myocardium and
coronary-arteries. Dual-energy imaging, myocardial perfusion assessment, and
delayed contrast assessment additionally identify indications for myocardial
revascularization. Dual-energy CT allows for a detailed assessment of myocardial
perfusion and viability, helping to identify lesions and determine revascularization
procedures for a comprehensive assessment of the heart, offering a new approach
to the treatment of ischemic heart disease [2].

The latest publications also reflect the problem of modernization of higher
medical education towards digitalization. As the quality and availability of virtual
reality digital technologies improves, their potential applications in medical educa-
tion are increasingly being studied. The authors of the publication proposed
a dynamic platform developed for teaching cardiac embryology. This platform
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enables interaction between teachers and students and ensures participation
in learning outside of traditional classrooms. The study involved 143 medical
students. The high efficiency of using this dynamic platform in higher medical
education was noted [3].

Conclusions. Based on the conducted brief analysis of publications on the
topic of introducing digital technologies in cardiology, it can be concluded that this
topic is in the area of close attention of researchers from many countries of the
world community. It is enough to note that at the beginning of this year alone,
193 publications on the research topic were identified in the PubMed database.
Modernization of higher medical education towards digitalization<has great
prospects.
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